
NASA-CR-194121

Final Technical Report on NASA-Ames Agreement NAG 2-1

Submillimeter Line Astronomy on the NASA Kuiper Airborne Observatory

Grant #NAG 2- 1

Period of Grant 10/1/79 to 9/30/89

7:

/,

PI T.G. Phillips

Professor of Physics

California Institute of Technology

1201 East Califomia Blvd.

Pasadena, CA 91125

(_JAF_A-C_-19412i) SUBMILLIMETER
L!:iT A._IF.(_r,r_'.;Y ON TH E NASA KUIP£R

T_,chr;ic,_l F:etor+ , 1 Oct. 1979 - 30

T ,..c _-,. ) ,, p
Zg/B9

N94-70343

Unclas

0185614



This report describes the results of a program of hctcrodyne submillimcterwave spectroscopy on the

NASA Kuiper Airborne Observatory. The componcnts of tile program were the continued development of

a "Hot electron bolometer mixer receiver," which ot)eralcd at liquid helium temperatures and was used for

the first submillimeterwave spectroscopy of astrophysical sources in the 1 mm to 500#m range; the use

of the NASA airborne telescope for the first detections of many new interstellar species; the production

of many astronomical publications on the nature of the dense interstellar medium.

Several interesting discoveries were made under the auspices of this program. Probably the most

exciting was the first detection of the ground state fine structure line of atomic carbon at a wavelength of

609 #m. Atomic carbon was subsequently shown to be present in considerable abundance throughout the

so-called molecular clouds. Other "firsts" included the detection of high J CO lines such as CO (4-3) and

fundamental lines of H20, NH3, HC1, H2D + and several other species. A great deal was learned about

interstellar chemistry in molecular clouds.
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